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Abstract

A numericd method is presented for computing unsteady incompressible two-phase flows with
immersed solids. The method is based on a level set technique for capturing the phase interface, which
is modified to satisfy a contact angle condition at the solid-fluid interface as well as to achieve mass
conservation during the whole calculation procedure. The modified level set method is applied for
numerical simulation of bubble deformation in a micro channel with a cylindrical solid block and liquid
jet from a micro nozzle.
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Fig. 1 Extension of LS function into solid region
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Fig. 2 Steady flow past a circular cylinder at
Re=20
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Fig. 3 Steady flow past a circular cylinder at
Re=40
Table 1 Comparison of the caculated dimension-
less wake length L,,/D
Re 20 40
Dennis & Chang™ 0.94 2.35
Fornberg™ 0.91 2.24
Udaykumar et a® 0.92 2.27
Current 0.94 2.33
3.
31
(11)-(12)
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Fig. 4 Computation of a bubble with contact angle
90°
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Fig. 5 Computation of a bubble with contact angle
60° and 120°
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Fig. 6 Bubble motion in a channel with a wetting
cylinder
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Fig. 7 Pressure drop due to bubble deformation in
a channel with a wetting cylinder
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Fig. 8 Bubble motion in a channel with a partially
wetting cylinder
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Fig. 9 Pressure drop due to bubble deformation in
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